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(54) Systems and methods for optimizing message notification timing based on electronic content
consumption associated with a geographic location

(67)  Systems and methods are provided for timing
message notifications to be provided to mobile device
users based on their geographic locations with respect
to geographic areas associated with a threshold level of
content consumption. The timing of message notifica-
tions may be controlled in order to optimize the chances
of delivering targeted content to a mobile device user
based on the current geographic location of the user’s
device relative to a threshold level of content consump-

tion area. As mobile device users may be more likely to
launch a client application in a place where other users
are currently consuming content, a general message no-
tification sent to the user’s device located in a geographic
area associated with a threshold level of content con-
sumption, may increase the likelihood that the user will
launch the client application and thereby, allow targeted
content to be delivered to the user’'s mobile device.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates generally to geo-
fences and, more particularly, to providing messaging
services to mobile device users based on their respective
geographic location.

BACKGROUND

[0002] Mobile devices, such as smartphones, now al-
low users to perform a variety of tasks that traditionally
required different types of devices. For example, a user
may be able to use different client applications executa-
ble at the same mobile device to browse online content,
play audio files, capture digital images, view directions
for navigating between different locations or points of in-
terest, and exchange messages between other users or
computing devices via a mobile communication network.
A user may also download and install various third-party
client applications at the user’s mobile device for viewing
information and content related to general topics of in-
terest. An application developer or affiliated service pro-
vider may use such a clientapplication to provide different
services to the user. Such services may include messag-
ing services to which the user may subscribe in order to
receive, for example, real-time message notifications or
breaking news alerts at the user's mobile device. The
message notifications or alerts that are sent (or "pushed")
by a service provider for a particular client application
may be displayed within a general notifications window
via a user interface of the operating system at the user’'s
mobile device, even though the client application may be
closed or may not be actively executing at the mobile
device when such notifications are received.

[0003] Inadditiontothe message notifications or alerts
provided by a service provider associated with the client
application, third-party content providers may use the cli-
ent application to deliver targeted content (e.g., adver-
tisements) to the user at the mobile device. In contrast
with the aforementioned message notifications that may
be displayed within a general notifications window of the
operating system’s user interface, the targeted content
from a third-party content provider is typically displayed
within a dedicated portion of a user interface of the client
application itself while it executes at the mobile device.
An example of such targeted content may include, but is
not limited to, an advertisement displayed within a pop-
up window for a webpage loaded within a mobile web
browser. Thus, conventional solutions for delivering tar-
geted content to a user’s mobile device typically require
the client application to be open or actively executing at
the mobile device in order for the content to be displayed
to the user at the mobile device.

10

15

20

25

30

35

40

45

50

55

SUMMARY OF THE DISCLOSURE

[0004] Embodiments disclose systems and methods
for timing message notifications to optimize delivery of
targeted content to mobile device users by increasing
the likelihood a user will open or execute a client appli-
cation.

[0005] In certain embodiments, a user’s likelihood of
opening or executing a client application is determined
by whether or not the user's mobile device is within a
geographic area associated with a threshold level of con-
tent consumption. In some embodiments, content con-
sumption is measured based on data usage. In other
embodiments, the content consumption is measured by
interaction between users and mobile devices, including,
for example, the number of opened or executed client
applications, the number of people using their phones
for any task, the number of new pages requested by mo-
bile devices, the number of launched web browsers, the
number of ad requests from application or browsers, or
any combinations thereof. A geographic area associated
with a threshold level of content consumption could be
designated when any means of measuring content con-
sumption reaches a minimum threshold per a unit of area
over a certain segment of time. The minimum threshold
can be preset by an application developer, affiliated serv-
ice provider, or third-party content provider. In some em-
bodiments, the geographic areas associated with a
threshold level of content consumption are based off of
historical content consumption for that location. A geo-
fence can be permanently created and placed at this ar-
ea. In other embodiments, geographic areas associated
with a threshold level of content consumption can be de-
termined based on real-time content consumption data
and a flash geo-fence can then be created for those real-
time identified areas.

[0006] According to certain embodiments, methods
are disclosed for timing message notifications to optimize
delivery of targeted content to mobile device users by
increasing the likelihood that a user will open or execute
a client application. Upon receiving an indication of a
message to be sent for a client application executable at
a mobile device of a user, a current geographic location
of the mobile device is requested via a communication
network. Upon receiving the requested current geo-
graphic location of the mobile device, it is determined
whether the current geographic location of the mobile
device is within a geographic area associated with a
threshold level of content consumption. When the current
geographic location of the mobile device is determined
to be withinthe geographic area associated with a thresh-
old level of content consumption, the message is sent
for display to the user at the mobile device via a message
notification interface of an operating system of the mobile
device. When the current geographic location of the mo-
bile device is determined not to be within the geographic
area associated with a threshold level of content con-
sumption, the message is added to a message queue.
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The added message is to be sent from the message
queue for display to the user at the mobile device either
when a detected change in the current geographic loca-
tion of the mobile device causes the mobile device to be
determined to be within a geographic area associated
with a threshold level of content consumption, or once
the predetermined period of time is determined to have
elapsed, whichever comes first.

[0007] Accordingtocertainembodiments, systemsare
disclosed for timing message notifications to optimize de-
livery of targeted content to mobile device users. One
system includes a memory having processor-readable
instructions stored therein and a processor configured to
access the memory and execute the processor-readable
instructions, which when executed by the processor con-
figures the processor to perform a plurality of functions,
including functions to: receive an indication of a message
to be sent for a client application executable at a mobile
device of a user; request a current geographic location
of the mobile device via a communication network based
on the received indication; receive the requested current
geographic location of the mobile device; determine
whether the current geographic location of the mobile
device is within a geographic area associated with a
threshold level of content consumption; send the mes-
sage for display to the user at the mobile device via a
message notification interface of an operating system of
the mobile device when the current geographic location
of the mobile device is determined to be within the geo-
graphic area associated with a threshold level of content
consumption; and add the message to a message queue
when the current geographic location of the mobile de-
vice is determined not to be within the geographic area
associated with a threshold level of content consumption,
wherein the message is to be sent from the message
queue for display to the user at the mobile device either
when a detected change in the current geographic loca-
tion of the mobile device causes the mobile device to be
determined to be within a geographic area associated
with a threshold level of content consumption, or once
the predetermined period of time is determined to have
elapsed, whichever comes first.

[0008] According to certain embodiments, a computer
readable mediumis disclosed as storing instructions that,
when executed by a computer, cause the computer to
perform functions to: receive an indication of a message
to be sent for a client application executable at a mobile
device of a user; request a current geographic location
of the mobile device via a communication network based
on the received indication; receive the requested current
geographic location of the mobile device; determine
whether the current geographic location of the mobile
device is within a geographic area associated with a
threshold level of content consumption; send the mes-
sage for display to the user at the mobile device via a
message notification interface of an operating system of
the mobile device when the current geographic location
of the mobile device is determined to be within the geo-
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graphic area associated with a threshold level of content
consumption; and add the message to a message queue
when the current geographic location of the mobile de-
vice is determined not to be within the geographic area
associated with a threshold level of content consumption,
wherein the message is to be sent from the message
queue for display to the user at the mobile device either
when a detected change in the current geographic loca-
tion of the mobile device causes the mobile device to be
determined to be within the geographic area associated
with a threshold level of content consumption, or once
the predetermined period of time is determined to have
elapsed, whichever comes first.

[0009] Additional objects and advantages of the dis-
closed embodiments will be set forth in part in the de-
scription that follows, and in part will be apparent from
the description, or may be learned by practice of the dis-
closed embodiments. The objects and advantages of the
disclosed embodiments will be realized and attained by
means of the elements and combinations particularly
pointed out in the appended claims.

[0010] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the scope of disclosed embodiments, as set forth
by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate various exemplary embodiments and together
with the description, serve to explain the principles of the
disclosed embodiments.

FIG. 1 is a view of a map showing multiple geo-
fenced areas determined to have a threshold level
of content consumption;

FIG. 2 is a block diagram of an exemplary commu-
nication system suitable for practicing an embodi-
ment of the present disclosure;

FIG. 3 is a communication flow diagram of an exem-
plary process for optimizing the timing of message
notifications for a mobile device user based on a cur-
rent geographic location of the user’s device relative
to a geographic area associated with a threshold lev-
el of content consumption;

FIG. 4 is a communication flow diagram of an exem-
plary process for optimizing the timing of message
notifications for the mobile device user of FIG. 3
based on a detected change inthe current geograph-
iclocation of the user’s device relative to a geograph-
ic area associated with a threshold level of content
consumption;

FIG. 5 is a process flow diagram of an exemplary
method for optimizing the timing of message notifi-
cations for a mobile device user based on a current
geographic location of the user’s device relative to
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a geographic area associated with a threshold level
of content consumption;

FIG. 6 is a process flow diagram of an exemplary
method for updating launch statistics based on a re-
cent message notification sent to the mobile device
user of FIG. 5 within a predetermined period of time;
FIG. 7 is an exemplary table for associating different
client applications with corresponding message
queues; and

FIG. 8 is a block diagram of an exemplary computer
system in which embodiments of the present disclo-
sure may be implemented.

DESCRIPTION OF THE EMBODIMENTS

[0012] The present disclosure involves, among other
things, the concept that message notifications or alerts
can be used to entice users to open or execute a client
application. However, the chance that a user will actually
open or execute a client application when a message
notification or alertis provided to the user's mobile device
is not always high. Hence, these message notifications
or alerts may sometimes fail to entice the user to open a
client application because they are sent when the user
is in a place and a time when he is unlikely to do so.
Conventional solutions do not provide a means of max-
imizing the odds that a user will open a client application
based on geographic location and time. For example,
users may be more likely to launch a client application in
a location in which other users are currently consuming
content on their mobile devices. Yet, conventional solu-
tions are not determining which areas have a high con-
centration of content consumption, much less determin-
ing whether a user is likely to open a client application
based on whether other mobile device users, currently
in the same geographic location, are doing so.

[0013] The present disclosure is directed to overcom-
ing one or more of the above referenced issues. Specif-
ically, the present disclosure is directed to controlling tim-
ing of message notifications in order improve the effec-
tiveness of the message notification by increasing the
chances that a user will open or execute a client appli-
cation.

[0014] Targeted content is typically displayed within a
designated portion of the client application’s own graph-
ical user interface ("GUI") as it executes at the user’s
device, e.g., a banner advertisement presented in a bot-
tom or top portion of the application’s GUI (e.g., of a mo-
bile browser). The targeted contentis generally delivered
to the user’s device only when the client application is
actively executing at the device, e.g., after the user has
manually launched the application for execution via a us-
er interface of the operating system at the mobile device.
As explained in further detailed below, by sending a mes-
sage notification to a user, the user will be enticed to
manually launch the application associated with the mes-
sage notification and thereby allow the delivery of target-
ed content to the user.
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[0015] Specifically, the user will not always open a cli-
ent application at the time a message notification is sent,
the techniques disclosed herein may be used toincrease
the likelihood that the user is in a place (and, optionally,
a time) in which the user will likely launch the client ap-
plication and thereby, allow targeted content to be deliv-
ered to the user's mobile device. By analyzing mobile
device users as a whole, it is assumed users will be more
likely to launch a client application in a location where
other users have historically consumed or are currently
consuming content in relatively high volume and/or fre-
quency. Consequently, the delivery of a message notifi-
cation may be more likely to entice a user to launch a
client application when the location of the user's mobile
device is determined to be within a geographic area as-
sociated with a threshold level of content consumption.
For example, users may be more likely to launch a client
application during rush hour at a bus stop than at three
a.m. in a residential area. As a result, the odds a client
application will be launched can be improved by waiting
to send a message notification until the mobile device is
within one of these "hot spots."

[0016] Itcanbedetermined when and where these "hot
spots" for launching client applications may be, by track-
ing the content consumption of other users. For example,
content consumption can be measured based on a
number of statistics, including, but not limited to, amount
of data usage, any interaction between the user and de-
vice, the number of opened or executed client applica-
tions, the number of people using their phones for any
task, the number of new pages requested by mobile de-
vices, the number of launched web browsers, the number
of ad requests from applications or browsers, or any com-
binations thereof.

[0017] A geographic area associated with a threshold
level of content consumption could be designated when
any means of measuring content consumption (including
those listed above) reaches a minimum threshold per a
unit of area over a predetermined segment of time. This
minimum threshold can be preset by the application de-
veloper, affiliated service provider, or third-party content
provider.

[0018] Further, a geographic area associated with a
threshold level of content consumption may be, for ex-
ample, a predetermined geographic area of any size and
shape, e.g., as determined from historic data of content
consumption at that place and time. The bounds of the
geographic area may be defined by, for example, a cus-
tomized geo-fence or virtual perimeter surrounding a lo-
cation typically associated with a threshold level of con-
tent consumption. A geographic area associated with a
threshold level of content consumption may also be de-
fined in real-time, determining whether or not that partic-
ular geographic area is currently consuming a large
amount of content.

[0019] As briefly discussed above, by sending a mes-
sage notification to a user, the user will be more likely to
manually launch the application associated with the mes-
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sage notification and thereby, allow the delivery of tar-
geted content to the user. The timing of the message
notification can be controlled by queuing message noti-
fications associated with a client application. The delivery
of the message notification to the user’s mobile device
can then delayed for a predetermined period of time or
until the current geographic location of the user’'s mobile
device is determined to be within a geographic area as-
sociated with a threshold level of content consumption.
When the message notification is eventually delivered to
the user’'s mobile device and displayed within a general
notifications window of the operating system’s GUI at the
device, the user may be more inclined to open the cor-
responding client application after viewing the message
notification. In other words, the user may be more likely
to launch the client application corresponding to a mes-
sage notification (e.g., a breaking news alert) displayed
at the user’s device after viewing the message notifica-
tion.

[0020] In an example, an application developer or af-
filiated information service provider, e.g., a news agency
or other media outlet, associated with a client application
may provide a mobile messaging service, to which the
user may subscribe so as to authorize the service pro-
vider to send (e.g., "push") real-time message notifica-
tions (e.g., breaking news or other alerts) to the user’'s
device via a mobile communication network. The notifi-
cations sent by a service provider associated with a client
application executable at the user’s device may be dis-
played within a general notifications window of a GUI of
the device’s operating system, even when the corre-
sponding client application may not have been launched
by the user or be actively executing at the mobile device.
[0021] It may be assumed that the mobile device user
in the above example may be relatively unaware of the
third-party content provider. Thus, while a user who has
subscribed to messaging services offered by a service
provider associated with a client application executable
at the user’s device may have authorized the application
service provider to send general message natifications
(e.g., push notifications) related to topics of interest to
the user’'s device, the user may not have explicitly re-
quested third-party content providers to send targeted
content to the user’s device in the same way. However,
it may also be assumed for purposes of this example that
the user has at least implicitly requested or authorized
third-party content providers (e.g., with whom the appli-
cation service provider may have entered into a partner-
ship agreement) to deliver targeted content to the user’'s
mobile device within a designated portion of the applica-
tion’s GUl while the client application is actively executing
at the user’s device (e.g., pursuant to terms and condi-
tions of use accepted by the user).

[0022] Inthe above example, an authorized third-party
content provider may also use the client application to
deliver targeted content to the user's mobile device. To
increase the probability that the user will open a particular
client application, the push-notification is timed so that
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the user is in a geographic area associated with a thresh-
old level of content consumption, meaning that other us-
ers are currently consuming or historically have con-
sumed a high frequency and/or large amount of content
at that time and in that location.

[0023] In someimplementations, the mobile operating
system may allow the user to launch the client application
associated with a particular notification directly from the
notification window by selecting the notification as it is
displayed via the operating system GUI at the mobile
device. Thus, the techniques disclosed herein may be
used to optimize the timing of the message notification
displayed at the user’s device so as to increase the prob-
ability that the corresponding client application is
launched because the user is in an area determined to
be a geographic area associated with a threshold level
of content consumption, e.g., by enticing the user to
launch the client application whenitis inactive, after view-
ing the message notification.

[0024] Further, once a client application is opened or
executed, the specific targeted content that is sent to the
user’'s mobile device at a particular time may also be
based on the current geographic location of the mobile
device. The delivery of such geo-located content to the
user’'s device may be triggered when, for example, the
location of the user’s mobile device is determined to be
within a designated geographic area, e.g., covered by a
geo-fence associated with the targeted content.

[0025] Reference will now be made in detail to the ex-
emplary embodiments of the disclosure, examples of
which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0026] FIG. 1isaview ofamap 100 showing a plurality
of geo-fenced areas having threshold levels of content
consumption. As shown in FIG. 1, map 100 includes a
geo-fenced area 102 and a geo-fenced area 104. These
geo-fenced areas 102 and 104 may be static, e.g. pre-
determined based on historical content consumption in
that geographical location and at a particular time. The
geo-fenced areas may also be dynamic (e.g. determined
in real-time based on whether there is a geographic area
associated with a threshold level of content consump-
tion).

[0027] In one example, the area may be a bus stop at
rush hour with content consumption that is historically
above a threshold level and located within geo-fenced
area 102. In another example, the area may be outside
of a business in the hours before a large sale (e.g. Black
Friday). This area would not traditionally have a threshold
level of content consumption, but as consumers wait in
line for the sale, the consumers may be bored and as a
result, be more likely to launch a client application. In
such a situation, a level of content consumption of mobile
device users in the area could be observed and tracked,
and geo-fence 104 could be created around the geo-
graphic area associated with a threshold level of content
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consumption in real-time. The boundaries or dimensions
of each of the geo-fenced areas 102 and 104 may cor-
respond to, for example, the shape and size of a building
or other physical structure associated with a threshold
level of content consumption (e.g., a restaurant, store, a
bus stop, a concert venue, or other place where people
are likely to consume content). However, it should be
noted that geo-fenced areas 102 or 104 may be of any
size and shape. For example, the size and shape of each
geo-fenced area may be based on a predetermined ra-
dius around a geographic area with high consumption or
on a predetermined ratio of content consumption to
square feet.

[0028] Also, as showninFIG. 1, map 100 indicates the
geographic locations of a user device 110a, a user device
110b, and a userdevice 110c. Each of user devices 110a,
110b, and 110c may be implemented using, for example,
any type of mobile computing device including, but not
limited to, a laptop computer, tablet computer, mobile
handset, smartphone, personal digital assistant (PDA),
a dedicated portable Global Positioning System (GPS)
navigation device, or similar type of mobile device. Fur-
ther, each of user devices 110a, 110b, and 110c may be
equipped with a GPS receiver or equivalent for register-
ing GPS location data, e.g., latitude and longitude coor-
dinates, at a particular point or over a period of time.
However, it should be noted that the physical or geo-
graphic location of each of user devices 110a, 110b, and
110c may be determined or estimated using any one or
a combination of various well-known techniques for de-
riving such geographic location information. Examples
of such techniques include, but are not limited to, GPS,
cell identification (e.g., using Cell ID), cellular tower ftri-
angulation, multilateration, Wi-Fi, and any other network
or handset based technique for deriving or estimating the
physical or geographic location of a mobile device via a
mobile communication network.

[0029] Eachofuserdevices 110a, 110b,and 110c may
be configured to execute one or more client applications.
Such a client application executable at each of user de-
vices 110a, 110b, and 110c may be associated with, for
example, an information service provider. Further, each
of user devices 110a, 110b, and 110c may be configured
to receive message notifications related to topics of in-
terest (e.g., breaking news alerts) for a user at each de-
vice. As will be described in further detail below, such
notifications may be sent to each of user devices 110a,
110b, and 110c by a message server via a mobile com-
munications network. The message notifications may be
sent by the message server as, for example, push noti-
fications that are periodically sent to each device. How-
ever, it should be noted that the techniques disclosed
herein are not limited to push notifications and that these
techniques may be applied with any type of messaging
scheme or protocol used to deliver message notifications
to user devices 110a, 110b, and 110c. For example, any
of user devices 110a, 110b, or 110c may be configured
to request (or "pull") pending notification messages from
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the message server via the mobile communication net-
work.

[0030] As described above, the message notifications
delivered to any of user devices 110a, 110b, or 110c for
a particular client application executable at the device
may be displayed within, for example, a general notifica-
tions window or similar type of user control element of a
GUI provided by a mobile operating system at the device,
particularly when the client application has not been
opened or launched by the user and thus, the client ap-
plication is not actively executing at the user’s device.
Also, as described above, the user of each device may
have subscribed to a service offered by an application
service provider associated with a client application ex-
ecutable at the user’s device, which authorizes the ap-
plication service provider to send relevant message no-
tifications (e.g., as push notifications) to the user’s de-
vice.

[0031] While a particular client application may be as-
sociated with a service provider that is unrelated to any
of the third-party content providers, the application serv-
ice provider may have authorized each third-party con-
tent provider to provide targeted content for display within
a designated portion of the client application’s GUI as it
executes at the device. Such authorization may be pur-
suant to, for example, a partnership or advertising agree-
ment between the application service provider and the
third-party content provider. Accordingly, the third-party
contentmay provide targeted contentto user device 110a
via a mobile communication network, when the geo-
graphic location of mobile device 110a is determined to
be within geo-fenced area 102 and an eligible client ap-
plication, e.g., which may be associated with a service
provider with whom the third-party content provider has
a partnership agreement in place, is actively executing
at user device 110a. Similarly, targeted content may be
provided to an appropriate client application executing
at user device 110c, when user device 110c is deter-
mined to be within geo-fenced area 104.

[0032] Inanexample, a user of a client application ex-
ecutable at user device 110a may have subscribed to a
messaging service provided by an application service
provider associated with the client application in order to
receive push notifications related to topics or events of
interest to the user. Such a messaging service may be
hosted at a message server associated with the client
application or application service provider. Additional de-
tails of such a message server will be described in further
detail below in reference to FIGS. 2-4. Examples of dif-
ferent push notifications that may be sent for the user at
user device 110a include, but are not limited to, news
alerts related to topics or keywords previously specified
by the user, system or service-related message notifica-
tions, public safety advisories, and notifications of com-
ments or messages posted to an electronic message
board by other users (e.g., members of a social network-
ing group associated with the user of user device 110a).
The push notifications may be periodically sent by, for
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example, a messaging service of the application service
provider to user device 110a via a mobile communication
network. The notifications received at user device 110a
may be displayed in a general notifications window of a
GUI provided by the operating system of user device
110a.

[0033] Asindicated by map 100, the current geograph-
ic location of user device 110b in this example may not
be within a geographic area associated with a threshold
level of content consumption, e.g., corresponding to ei-
ther of geo-fenced areas 102 or 104. Thus, upon deter-
mining thatuser device 110b s not currently located with-
in a geographic area associated with a threshold level of
content consumption, the above-described messaging
service provided by the application service provider may
add a new message to be sent (or pushed) as a notifica-
tion to user device 110b to a message queue maintained
by the message server. The current location of user de-
vice 110b may be forwarded to the consumption tracking
server by an application server or message server asso-
ciated with the application service provider

[0034] In some implementations, a message or mes-
sage notification that may be added to the message
queue may be associated with an expiration time that
may be used to determine the period of time that the
message will be kept in the queue before being delivered
to user device 110b, regardless of the device’s current
geographic location. The expiration time associated with
a queued message may be based on, for example, a
predetermined time period that reflects a priority level
assigned to the particular message notification. For ex-
ample, animportant public advisory message or breaking
news alert may be assigned a relatively high priority level,
and therefore, be associated with a relatively short expi-
ration time. Thus, such high priority message notifica-
tions may be kept in the queue for a relatively short time
period or alternatively, be sentimmediately to user device
110b, without being added to the message queue.
[0035] In the above example, user device 110b may
be configured to periodically report its current geographic
location to the application or message server as this lo-
cation changes over a period of time. As will be described
in further detail below, upon receiving an indication of a
new or updated current geographic location of user de-
vice 110b, the message server may query the application
server or message server to determine whether the up-
dated geographic location is within a geographic area
associated with a threshold level of content consumption.
This determination may be made based on stored infor-
mation identifying the locations and boundaries of vari-
ous historical or real-time areas associated with a thresh-
old level of content consumption.

[0036] If it is determined that the updated geographic
location of user device 110b is within a geographic areas
associated with a threshold level of content consumption,
e.g., within geo-fenced area 102 or geo-fenced area 104,
the message server may check the message queue for
any previously queued messages. The message server
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may then send a message notification from the message
queue to user device 110b, upon finding at least one
message in the message queue.

[0037] In one example, once it is determined that a
user device 110a, 110b, or 110c is within a new geo-
graphic area with a threshold level of content consump-
tion, the message server may further query the content
server to determine if the user device is also located with-
in a geo-fence associated with targeted content. For ex-
ample, if geo-fence 104 is also associated with a third-
party content provider, the content server provides the
application server with the targeted content associated
with geo-fence 104. If geo-fence 104 is not determined
to be associated with a third-party content provider or
targeted content, the content server provides the appli-
cation server with any targeted content, regardless of the
content’s geographic association.

[0038] FIG.2is ablock diagram of an exemplary com-
munication system 200 for practicing embodiments of
the present disclosure. As shown in FIG. 2, system 200
includes user devices 210a, 210b, and 210c, an applica-
tion server 230 coupled to a database 235, a message
server 240 coupled to a database 245, a content server
250 coupled to adatabase 255, and a consumption track-
ing server 260 coupled to a database 265, all of which
may be communicatively coupled via an electronic com-
munication network 220.

[0039] Network 220 may be any type of electronic net-
work or combination of networks used for communicating
digital content and data between various computing de-
vices. Network 220 may include, forexample, alocal area
network, a medium area network, or a wide area network,
such as the Internet. While only user devices 210a, 210b,
and 210c are shown in FIG. 2, system 200 may include
any number of user devices. Similarly, while only appli-
cation server 230, message server 240, content server
250, and consumption tracking server 260 are shown in
FIG. 2, it should be understood that system 200 may
include additional or fewer servers, as desired for a par-
ticular implementation. Further, while not shown in FIG.
2, network 220 may include various switches, routers,
gateways, or other types of network devices used to fa-
cilitate communication between various computing de-
vices via network 220.

[0040] In the example shown in FIG. 2, user device
210a may be a laptop, notebook, netbook, or similar type
of mobile computing device. User device 210b may be,
for example, a tablet device or similar type of mobile de-
vice having a touchscreen display. User device 210c may
be, for example, a mobile handset, smartphone, or per-
sonal digital assistant ("PDA"). However, it should be not-
ed that each of user devices 210a, 210b, and 210c may
be any type of mobile computing device configured to
send and receive different types of data including, but
not limited to, website data, multimedia content, electron-
ic advertisements, and any other type of digital informa-
tion, over network 220. Examples of such mobile com-
puting devices include, but are not limited to, a laptop
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computer, a handheld computer, a personal digital as-
sistant (PDA), a cellular telephone, a network appliance,
a camera, a smart phone, an enhanced general packet
radio service (EGPRS) mobile phone, a media player, a
navigation device, a portable game console, or any com-
bination of these computing devices or other types of
mobile computing devices having atleast one processor,
a local memory, a display, one or more user input devic-
es, and a network communication interface. The user
input device(s) may include any type or combination of
input/output devices, such as a display monitor, touch-

pad, touchscreen, microphone, camera, keyboard,
and/or mouse.
[0041] Each of application server 230, message server

240, content server 250, and consumption tracking serv-
er 260 may be any of various types of servers including,
but not limited to, a web server, a proxy server, a network
server, or other type of server configured to exchange
electronic information with other servers or computing
devices via a communication network, e.g., network 220.
Such a server may be implemented using any general-
purpose computer capable of serving data to other com-
puting devices including, but not limited to, user devices
210a, 210b, and 210c or any other computing device (not
shown) via network 220. Such a server may include, for
example and without limitation, a processor and memory
for executing and storing processor-readable instruc-
tions. The memory may include any type of random ac-
cess memory (RAM) or read-only memory (ROM) em-
bodied in a physical storage medium, such as magnetic
storage including floppy disk, hard disk, or magnetic tape;
semiconductor storage such as solid state disk (SSD) or
flash memory; optical disc storage; or magneto-optical
disc storage. Software may include one or more applica-
tions and an operating system. Hardware can include,
but is not limited to, a processor, memory and graphical
user interface display. The server may also be imple-
mented using multiple processors and multiple shared
or separate memory devices within, for example, a clus-
tered computing environment or server farm.

[0042] Also,asshowninFIG.2, application server 230,
message server 240, content server 250, and consump-
tion tracking server 260 are communicatively coupled to
databases 235, 245, 255, and 265, respectively. Each of
databases 235, 245, 255, and 265 may be a data store
or memory accessible to the corresponding server and
may be implemented using any type of data storage de-
vice or recording medium used to store various kinds of
data or content. Such data or content may include, for
example and without limitation, text or media content that
may be later provided to each of user devices 210a, 210b,
and 210c via network 220.

[0043] In an example, each of user devices 210a,
210b, and 210c may execute a client application that
communicates with application server 230, message
server 240, content server 250, and consumption track-
ing server 260 via network 220. Further, each of user
devices 210a, 210b and 210c may be configured to re-
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ceive application content through an interface provided
by application server 230 via network 220. The content
provided by application server 230 may be based on, for
example, user requests initiated via a GUI of the client
application executable at each device. The GUI of the
client application executable at each of user devices
210a, 210b, and 210c may be configured to present the
content to a user at each device via a display of the re-
spective user devices 210a, 210b, and 210c. The GUI of
the client application may include, for example, various
control elements enabling the user to request various
types of content, e.g., which may be associated with a
web site maintained by the application service provide.
Further, a portion of the GUI of the client application may
serve as a content view area used to display content
(e.g., electronic advertisements) from a third-party con-
tent provider associated with content server 250. Such
a content view of the client application may be a dedicat-
ed content area, e.g., displayed at the very top or bottom
portion, of the application’s GUI. As described above,
such third-party content, e.g., as provided by content
server 250 via network 220, may be displayed within the
content view of the client application when the client ap-
plication is actively executing at user device 210a, 210b,
or 210c. Also, as described above, such third-party con-
tent may be different from the messages sent by an ap-
plication provider for display to the user via a general
message notifications interface of the operating system
at user device 210a, 210b, or 210c, even when the client
application is dormant or not actively executing at the
particular device.

[0044] Application server 230 may be configured to
host a web service that provides users various types of
functionality via a GUI of the client application executable
at each of user devices 210a, 210b, and 210c. Such func-
tionality may include, for example and without limitation,
providing digital content distributed by an application
service provider associated with the client application.
The application service provider may be, for example, an
online content provider, including those associated with
various search engines, e-mail programs, RSS feed pro-
viders, magazines, e-zines, blogs, or any other online
site or program that publishes or distributes online con-
tent related to, for example, news or various topics of
general public interest. As described above, a function-
ality provided by such an application service provider
may include sending messages, e.g., push notifications,
related to topics of interest, as specified by a user/sub-
scriber of each user device. Also, as described above,
the messages sent to each device may be displayed for
the user via a message notifications interface of a mobile
operating system at each of user devices 210a, 210b,
and 210c if, for example, the client application has not
been launched by the user or is not actively executing at
the user’s device.

[0045] Further, application server 230 and message
server 240 may be configured to communicate with con-
tent server 250 or one or more other third-party content
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servers (not shown) to retrieve content (e.g., electronic
advertisements) via network 220 to be displayed within
a content view of a client application executable at each
of user devices 210a, 210b, and 210c. Further, applica-
tion server 230, message server 240, content server 250,
and consumption tracking server 260 may each interact
with one another, user devices 210a, 210b, or 210c, or
any other servers or network devices (not shown) via
network 220. Examples of such other servers include,
but are not limited to, DNS servers, ad servers, and con-
tent distribution servers.

[0046] Message server 240 in this example may be
configured to control the timing of messages or push no-
tifications to be sent via network 220 to each of user de-
vices 210a, 210b, and 210c based on the current geo-
graphic location of each device relative to one or more
geographic areas associated with a threshold level of
content consumption, e.g., geo-fenced areas 102 and
104, as described above. In an example, message server
240 may delay the sending of a message when the cur-
rent geographic location of the device is determined not
to be located within at least one of these geographic ar-
eas associated with a threshold level of content con-
sumption. As will be described in further detail below,
message server 240 may add the message to a message
queue for the client application. Message server 240 may
be configured to send the message from the message
queue to user device 210a, 210b, or 210c via network
220, upon receiving an indication of an updated current
geographic location of the device and determining that
the new or updated location corresponds to a geographic
area associated with a threshold level of content con-
sumption.

[0047] In an example, message server 240 may com-
municate with content server 250 to determine whether
or not the current geographic location of user device
210a, 210b, or 210c is within a geo-fence associated with
targeted content, as described above and as will be de-
scribed in further detail below. Content server 250 may
be configured to receive a request including the current
geographic location of user device 210a, 210b, or 210c
from message server 240 and send appropriate targeted
contentto message server 240 after determining whether
the received geographic location corresponds to a geo-
fence associated with targeted content.

[0048] Insomeimplementations, message server 240
may be implemented as a back-end component that in-
terfaces with only application server 230, content server
250, and consumption tracking server 260. Thus, it
should be noted thatfor some implementations, message
server 240 may be configured to act as an intermediary
between application server 230 and content server 250
or application server 230 and consumption tracking serv-
er 260, without any direct communication with any of user
devices 210a, 210b, or 210c, in order to facilitate the
message notification timing functionality described here-
in. Accordingly, application server 230, message server
240, content server 250, and consumption tracking serv-
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er 260 may be configured to exchange information in the
form of messages, requests, or responses that are
passed between the servers. The communication be-
tween application server 230, message server 240, con-
tent server 250, and consumption tracking server 260
may be over network 220 or a virtual private network
accessible to each server. In an example, messages add-
ed to the message queue may be routed from message
server 240 to application server 230, when it is deter-
mined that user device 210a, 210b, or 210c is located
within a geographic area associated with a threshold lev-
el of content consumption area. Application server 230
may then send the routed message to user device 210a,
210b, or 210c via network 220. However, it should be
noted that the functions performed by application server
230, message server 240, content server 250, consump-
tion tracking server 260, or any combination thereof, as
described herein, may be implemented using a single
server. Additional features and characteristics of the
communication between user devices 210a, 210b, and
210c, application server 230, message server 240, con-
tent server 250, and consumption tracking server 260
will be described in further detail below with respect to
FIGS. 3 and 4.

[0049] FIG. 3 is a communication flow diagram of an
exemplary process 300 for optimizing the timing of mes-
sage notifications for a mobile device user based on a
current geographic location of the user’s device relative
to geographic areas associated with a threshold level of
content consumption, as described above. The example
shown in FIG. 3 illustrates the communication flow be-
tween a user device 310, an application server 330, a
message server 340, a content server 350, and a con-
sumption tracking server 360. For purposes of discus-
sion, process 300 will be described using map 100 of
FIG. 1 and system 200 of FIG. 2, as described above,
but process 300 is not intended to be limited thereto.
Thus, user device 310 may be implemented using, for
example, any of user devices 210a, 210b, or 210c of FIG.
2, as described above. Similarly, application server 330,
message server 340, content server 350, and consump-
tion tracking server 360 may be implemented using, for
example, application server 230, message server 240,
content server 250, and consumption tracking server
260, respectively, as described above.

[0050] As showninFIG. 3, application server 330 may
send a new message notification request for a client ap-
plication executable at user device 310 to message serv-
er 340 via a communication network, e.g., network 220
of FIG. 2, as described above (step 301). Message server
340 may in turn request a current geographic location of
user device 310 (step 302). The request may be sent by
message server 340 directly to user device 310, as
shown in FIG. 3, or alternatively, message server 340
may send the request to application server 330, which
may then request the geographic location information
from user device 310, if necessary. In some implemen-
tations, application server 330 may respond to the re-
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quest from message server 340 by sending a last known
or previously determined or estimated geographic loca-
tion of user device 310, e.g., which may be stored in a
memory or data store (e.g., database 235 of FIG. 2, as
described above) coupled to application server 330. Ac-
cordingly, user device 310 may send the requested lo-
cation data (or current geographic location information)
to message server 340 (step 303), or to whichever server
(e.g., application server 330) may have requested the
information from user device 310.

[0051] Message server 340 may be configured to que-
ry consumption tracking server 360 to determine whether
the currentgeographiclocation of user device 310 is with-
in a geographic area associated with a threshold level of
content consumption, as described above (step 304). If
the current geographic location of user device 310 is de-
termined (e.g., by app server 330) to be within a geo-
graphic area associated with a threshold level of content
consumption, message server 340 may send the mes-
sage notification to user device 310 for display to the user
at user device 310 via a general notifications interface of
the operating system of user device 310, as described
previously (step 306). Alternatively, if the device’s loca-
tion is determined not to be within a geographic area
associated with a threshold level of content consumption,
the message may be added to a message queue to be
sent at a later time, as described above.

[0052] In other implementations, the determination of
whetherthe device’s location corresponds to a geograph-
ic area associated with a threshold level of content con-
sumption may be performed by message server 340 it-
self, e.g., based on information specifying one or more
geographic areas associated with a threshold level of
content consumption. Such information may be stored
within amemory or data store (e.g., database 245 of FIG.
2) coupled to message server 340, as described above.
[0053] It should be noted that in some implementa-
tions, the message server 340 can also query the content
server 350 (step 307) to determine whether the device’s
location corresponds to a geo-fence associated with tar-
geted content. If the current geographic location of user
device 310 is determined (e.g., by content server 350)
to be within geo-fence associated with targeted content,
content server 350 may provide the application server
330 with targeted content associated with that geo-fence
to be displayed in the client application after said appli-
cation has launched (step 309).

[0054] FIG. 4 is a communication flow diagram of an
exemplary process 400 for optimizing the timing of mes-
sage notifications for the user of mobile device 310 of
FIG. 3, as described above, based on a detected change
in the current geographic location of the user’s device
relative to a geographic area associated with a threshold
level of content consumption. As shown in FIG. 4, the
detected change in location may be based on, for exam-
ple, an updated current geographic location sent by user
device 310 or an operating system thereof to application
server 330 via a network, e.g., network 220 of FIG. 2, as
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described above (step 401).

[0055] Application server 330 may then notify mes-
sage server 340 of the updated geographic location in-
formation received from user device 310 (step 402). In
response to the notification from application server 330,
message server 340 may query consumption tracking
server 360 as to whether the updated current location of
user device 310 is within a geographic area associated
with a threshold level of content consumption (step 403).
The results of the determination may be sent in a re-
sponse from consumption tracking server 360 to mes-
sage server 340 (step 404). If the response from con-
sumption tracking server 360 indicates that the updated
location is within a geographic area associated with a
threshold level of content consumption, message server
340 may check the message queue to determine if there
are any pending message notifications within the queue
that need to be sent to user device 310, e.g., as added
previously by message server 340 (at step 306 of process
300 of FIG. 3, as described above). Message server 340
may send the message to user device 310 via a commu-
nication network, e.g., network 220 of FIG. 2 (step 405),
only if a message is found within the message queue or
do nothing otherwise.

[0056] Ifmessage server340inthis example finds mul-
tiple messages within the message queue for the client
application, message server 340 may be configured to
select the appropriate message to send to user device
310 using any one of various priority schemes as desired
for a particular implementation. Examples of such priority
schemes include, but are not limited to, first-in-first-out
(FIFO), last-in-first-out (LIFO), or an alternative scheme
based on message priority. In an example, the priority
scheme may be based on an expiration time associated
with each message added to the message queue. The
expiration time may be used to determine the maximum
period of time that a message should be held in the mes-
sage queue prior to being delivered to user device 310.
In some implementations, the expiration time may reflect
a priority level assigned to the message, e.g., by the ap-
plication service provider associated with the client ap-
plication, as described above.

[0057] The message server 340 may also query the
content server 350 as to whether the updated current
location of user device 310 is within a geo-fence associ-
ated with targeted content (step 406). The results of the
determination may be sent in a response from content
server 350 to message server 340 (step 407). If the re-
sponse from content server 350 indicates that the updat-
ed location is within a geo-fence associated with targeted
content, the content server 350 can provide or the mes-
sage server 340 may query the content server 350 for
targeted content associated with the geo-fenced area.
Content server 350 may send the targeted content to the
application server 330 for delivery within any launched
clientapplication. Ifthe response from content server 350
indicates that the updated location is not within a geo-
fence associated with targeted content, the content serv-
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er 350 provides any targeted content, regardless of its
geographic association to application server 330 for de-
livery within any launched application.

[0058] FIG. 5 is a process flow diagram of an exem-
plary method 500 for optimizing the timing of message
notifications for a mobile device user based on a current
geographic location of the user’s device relative to a ge-
ographic area associated with a threshold level of content
consumption. For purposes of discussion, method 500
will be described using system 200 of FIG. 2 and the
components of processes 300 and 400 of FIGS. 3 and 4
(including application server 330, message server 340,
content server 350, and consumption tracking 360), as
described above, but method 500 is not intended to be
limited thereto. As shown in FIG. 5, method 500 includes
steps 502, 504, 506, 508, 510, 512, 514, 516, 518, 520,
522,524,526, 528, and 530. However, it should be noted
that method 500 may include more or fewer steps as
desired for a particular implementation. In an example,
one or more of the above-listed steps of method 500 may
be executed by message server 240 of FIG. 2 ormessage
server 340 of FIGS. 3 and 4, as described above. How-
ever, method 500 is not intended to be limited thereto,
and the steps of method 500 may be performed by any
server (e.g., application server 230 of FIG. 2 or applica-
tion server 330 of FIGS. 3 and 4) or other type of com-
puting device having at least one processor, a memory,
and a network communication interface for sending and
receiving information from one or more user devices.
[0059] Method 500 begins in step 502, which includes
receiving a message notification for a client application
executable at a user’'s mobile device (e.g., user device
210 of FIG. 2 or user device 310 of FIGS. 3 and 4, as
described above). In step 504, a current geographic lo-
cation of the mobile device is requested and received
from the mobile device. Steps 506 and 508 may include,
for example, determining whether a current geographic
location of the mobile device is within a geographic area
associated with a threshold level of content consumption.
In some implementations, this determination may be
based on aresponse received from querying a consump-
tion tracking server (e.g., consumption tracking server
260 of FIG. 2 or consumption tracking server 360 of FIGS.
3 and 4) using the geographic location information re-
ceived from the user’s mobile device. If it is determined
in step 508 that the current geographic location of the
mobile device is within a geographic area with a threshold
level of content consumption(step 508: Yes), method 500
may proceed to step 510, which includes sending a mes-
sage from a message queue to the mobile device. Once
the message has been sent, method 500 may proceed
to step 602 of method 600 of FIG. 6, as will be described
in further detail below.

[0060] If it is determined in step 508 that the current
geographic location of the mobile device is within a ge-
ographic area associated with a threshold level of content
consumption, method 500 may proceed to steps 524 and
526. Steps 524 and 526 may include, for example, de-
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termining whether a current geographic location of the
mobile device is within a geo-fence associated with tar-
geted content. In some implementations, this determina-
tion may be based on a response received from querying
a content server (e.g., content server 250 of FIG. 2 or
contentserver 350 of FIGS. 3 and 4) using the geographic
location information received from the user’s mobile de-
vice. If it is determined in step 526 that the current geo-
graphiclocation of the mobile device is within ageo-fence
associated with targeted content, method 500 may pro-
ceed to step 528, which includes retrieving targeted con-
tent associated with the geo-fence from the content serv-
er. If it is determined in step 526 that the current geo-
graphic location of the mobile device is not within a geo-
fence associated with targeted content, method 500 may
proceed to step 530, which includes retrieving targeted
content from the content server regardless of whether or
not the targeted content is associated with a geo-fence.
[0061] However, ifitis determined in step 508 that the
current geographic location of the mobile device is not
within a geographic area associated with a threshold lev-
el of content consumption(step 508: No), method 500
may proceed to step 512, which includes determining or
calculating an expiration time associated with the mes-
sage. In an example, the expiration time for a message
may be based on a priority level assigned to the message,
e.g., by an application service provider associated with
the client application, as described above. Thus, a mes-
sage having a relatively higher priority level may be as-
signed a relatively shorter expiration time, e.g., starting
from the time that the message was added to the queue.
In step 514, the message is added with the expiration
time to the appropriate message queue. Method 500 then
proceeds to step 516, which includes waiting for a pre-
determined event to be triggered or the expiration time
of the message to elapse. An example of such a prede-
termined event includes, but is not limited to, receiving a
notification of an updated or detected change in current
geographic location for the mobile device.

[0062] Ifitis determined in step 518 that the expiration
time for the message has elapsed, method 500 proceeds
to step 510, in which the message is sent from the mes-
sage queue to the user’s mobile device. Otherwise, meth-
od 500 proceeds to step 520, which may include receiving
a notification of an updated geographic location of the
mobile device, e.g., atype of predetermined event trigger
described above with respect to step 516. In step 522, it
is determined whether the updated geographic location
of the mobile device is within a geographic area associ-
ated with a threshold level of content consumption.
[0063] It should be noted that step 510 may also in-
clude first checking the message queue to determine
whether it includes any pending messages to be sent to
the mobile device for the particular client application. The
message queue in this example may be associated with
the particular client application. In an example, an asso-
ciation between a queue of messages and a unique iden-
tifier associated with the client application may be main-
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tained, e.g., by message server 240 of FIG. 2 ormessage
server 340 of FIGS. 3 and 4, as described above. FIG.
7 shows an exemplary table 700 that may be used for
associating different client applications, represented by
corresponding client application identifiers 702 and their
respective message queues 704. As shown in table 700,
each message that is added to a message queue asso-
ciated with a client application may include an expiration
time used to determine the maximum amount of time that
the message may be keptin the queue before being sent
to the user’s device, regardless of its current geographic
location, as described above. Table 700 may be stored
within a database (e.g., database 245 of FIG. 2) coupled
to the server in this example.

[0064] As described above, method 500 may proceed
to step 602 of method 600 after a queued message is
sent to the user’'s mobile device in step 510. As shown
by the example of FIG. 6, the steps of method 600 may
be used for updating launch statistics based on the mes-
sage notification sent previously to the user’s mobile de-
vice, as described above. In an example, the statistics
may be updated for a particular message only within a
predetermined period of time after the message was
sent. Such a predetermined time period may be based
on, for example, the expiration time associated with the
message, as described above.

[0065] Like method 500, method 600 will be described
using system 200 of FIG. 2 and the components of proc-
esses 300 and 400 of FIGS. 3and 4, as described above,
for discussion purposes only, but method 600 is not in-
tended to be limited thereto. As shown in FIG. 6, method
600 includes steps 602, 604, 606, 608, 610, and 612.
However, it should be noted that method 600 may include
more or fewer steps as desired for a particularimplemen-
tation. In an example, one or more of the above-listed
steps of method 600 may be executed by message server
240 of FIG. 2 or message server 340 of FIGS. 3 and 4,
as described above. However, method 600 is not intend-
ed to be limited thereto, and the steps of method 600
may be performed by any server (e.g., application server
230 of FIG. 2 or application server 330 of FIGS. 3 and 4)
or other type of computing device having at least one
processor, a memory, and a network communication in-
terface for sending and receiving information from one
or more user devices.

[0066] Method 600 begins in step 602, which includes
storing information related to the geographic area asso-
ciated with a threshold level of content consumption,
which may have been previously identified based on the
current geographic location of the mobile device, e.g., as
determined by the message and/or content servers pur-
suant to steps 506 and 508 of method 500 of FIG. 5, a
described above. Step 602 may also include storing a
record of the time that the message was sent from the
message queue to the user's mobile device (e.g., in step
510 of method 500), also referred to herein as the "mes-
sage send time."

[0067] Method 600 then proceeds to step 604, which
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includes receiving a notification of a targeted content re-
quest initiated by the client application at the user’s mo-
bile device. In step 606, the stored information relating
to a geographic area associated with a threshold level of
content consumption and message send time for the pre-
viously sentmessage is retrieved for the client application
from a memory device or data store (e.g., database 245
of FIG. 2). Itis first determined in step 608 whether the
notification of the initiated targeted content request is re-
ceived within the predetermined time period of the mes-
sage send time, as described above. If the notification is
determined to be received within the predetermined time
period, method 600 proceeds to step 610, method 600
proceeds to step 612, in which a set of launch statistics
(e.g., a success rate) for the client application may be
updated (e.g., increased or incremented by some prede-
termined value). In an example, the success rate may
indicate a likelihood that targeted content was delivered
to the user’s device, as a result of the message notifica-
tion timing functionality described herein, e.g., the mes-
sage notification may have enticed the user at the mobile
device to launch the client application and therefore view
the targeted content, as previously described.

[0068] However, if the request is determined not to
have been initiated by the client application within the
predetermined time period (in step 608), method 600 pro-
ceeds to step 612, which also includes updating the tar-
geted notifications statistics for the client application, ex-
cept that a failure rate is updated (e.g., increased or in-
cremented by some predetermined value). The failure
rate may therefore indicate that the user did not launch
the client application as a result of the notification.
[0069] FIG. 8 provides a high-level functional block di-
agram illustrating an exemplary general purpose com-
puter 800. Computer 800 may be used to implement, for
example, any of application server 230, message server
240, content server 250, or consumption tracking server
260 of FIG. 2 in addition to application server 330, mes-
sage server 340, content server 350, and consumption
tracking server 360 of FIGS. 3and 4, as described above.
It is believed that those skilled in the art are familiar with
the structure, programming and general operation of
such computer equipment and as a result the drawings
should be self-explanatory.

[0070] In an example, computer 800 may represent a
computer hardware platform for a server or the like. Ac-
cordingly, computer 800 may include, forexample, adata
communication interface for packet data communication
860. The platform may also include a central processing
unit (CPU) 820, in the form of one or more processors,
for executing program instructions. The platform typically
includes an internal communication bus 810, program
storage and data storage for various data files to be proc-
essed and/or communicated by the platform such as
ROM 830 and RAM 840, although the computer 800 often
receives programming and data via network communi-
cations 870. The hardware elements, operating systems
and programming languages of such equipment are con-
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ventional in nature, and it is presumed that those skilled
in the art are adequately familiar therewith. Computer
800 also may include input and output ports 850 to con-
nect with input and output devices such as keyboards,
mice, touchscreens, monitors, displays, etc. Of course,
the various server functions may be implemented in a
distributed fashion on a number of similar platforms, to
distribute the processing load. Alternatively, the servers
may be implemented by appropriate programming of one
computer hardware platform.

[0071] Program aspects of the technology may be
thought of as "products" or "articles of manufacture" typ-
ically in the form of executable code and/or associated
data that is carried on or embodied in a type of machine
readable medium. "Storage" type media include any or
all of the tangible memory of the computers, processors
or the like, or associated modules thereof, such as vari-
ous semiconductor memories, tape drives, disk drives
and the like, which may provide non-transitory storage
at any time for the software programming. All or portions
of the software may at times be communicated through
the Internet or various other telecommunication net-
works. Such communications, for example, may enable
loading of the software from one computer or processor
into another, for example, from a management server or
host computer of the mobile communication network into
the computer platform of a server and/or from a server
to the mobile device. Thus, another type of media that
may bear the software elements includes optical, elec-
trical and electromagnetic waves, such as used across
physical interfaces between local devices, through wired
and optical landline networks and over various air-links.
The physical elements that carry such waves, such as
wired or wireless links, optical links or the like, also may
be considered as media bearing the software. As used
herein, unless restricted to non-transitory, tangible "stor-
age" media, terms such as computer or machine "read-
able medium" refer to any medium that participates in
providing instructions to a processor for execution.
[0072] The many features and advantages of the dis-
closure are apparent from the detailed specification, and
thus, it is intended by the appended claims to cover all
such features and advantages of the disclosure which
fall within the true spirit and scope of the disclosure. Fur-
ther, since numerous modifications and variations will
readily occur to those skilled in the art, it is not desired
to limit the disclosure to the exact construction and op-
eration illustrated and described, and accordingly, all
suitable modifications and equivalents may be resorted
to, falling within the scope of the disclosure.

[0073] Otherembodiments of the disclosure will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the invention disclosed here-
in. It is intended that the specification and examples be
considered as exemplary only, with a true scope of the
invention being indicated by the following claims.
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Claims

1. A computer-implemented method for timing mes-
sage notifications to optimize delivery of content to
mobile device users, the method comprising:

upon receiving an indication of a message to be
sent for a client application executable at a mo-
bile device of a user, requesting a current geo-
graphic location of the mobile device via a com-
munication network;

upon receiving the requested current geograph-
ic location of the mobile device, determining
whether the current geographic location of the
mobile device is within a geographic area asso-
ciated with athreshold level of content consump-
tion;

when the current geographic location of the mo-
bile device is determined to be within the geo-
graphic area associated with a threshold level
of content consumption, sending the message
for display to the user at the mobile device via
a message notification interface of an operating
system of the mobile device; and

when the current geographic location of the mo-
bile device is determined not to be within the
geographic area associated with athreshold lev-
el of content consumption, adding the message
to a message queue.

2. The method of claim 1, further comprising:

displaying the added message from the mes-
sage queue to the user at the mobile device
when either a detected change in the current
geographic location of the mobile device is de-
termined to be within the geographic area asso-
ciated with athreshold level of content consump-
tion before a predetermined period of time has
elapsed or once the predetermined period of
time is determined to have elapsed,

and/or further comprising:

upon receiving an indication of an updated
current geographic location of the mobile
device, determining whether the updated
current geographic location of the mobile
device is the geographic area associated
with a threshold level of content consump-
tion; and

displaying the message from the message
queue to the user within the message noti-
fication view when the updated geographic
location of the mobile device is determined
to be within the geographic area associated
with a threshold level of content consump-
tion.
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The method of any one of the preceding claims,
wherein determining whether the current geographic
location of the mobile device is within the geographic
area associated with a threshold level of content con-
sumption:

sending a request including the current geo-
graphic location of the mobile device to a con-
sumption tracking server that is configured to
determine whether the current geographic loca-
tion of the mobile device corresponds to the ge-
ographic area associated with a threshold level
of content consumption; and

receiving a response from the consumption
tracking server indicating whether the current
geographic location of the mobile device is with-
in the geographic area associated with a thresh-
old level of content consumption based on the
determination by the consumption tracking serv-
er.

The method of any one of the preceding claims,
wherein the targeted content is an electronic adver-
tisement provided by a third-party content provider
that is not directly associated with the client applica-
tion,

and/or wherein upon receiving the requested current
geographic location of the mobile device, determin-
ing whether the current geographic location of the
mobile device is within a geo-fence associated with
targeted content; and

when the current geographic location of the mobile
device is determined to be within a geo-fence asso-
ciated with targeted content, sending targeted con-
tent associated with the geo-fence for display to the
user within a client application.

The method of claim 2, wherein the predetermined
period of time is based on an expiration time asso-
ciated with the message that is added to the mes-
sage queue, and the message is sent from the mes-
sage queue for display to the user at the mobile de-
vice when either the current geographic location of
the mobile device is later determined to be within the
geographic area associated with a threshold level of
content consumption before the expiration time has
elapsed or once the expiration time for the message
is determined to have elapsed, wherein preferably
the expiration time associated with the message is
based on a priority level assigned to the message
by an application service provider associated with
the client application.

The method of any one of the preceding claims,
wherein sending the message for display to the user

at the mobile device further comprises:

storing information a message send time indi-
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cating when the message was sent to the mobile
device;

upon receiving an indication of a request for the
targeted content initiated by the client applica-
tion at the mobile device, determining whether
or not the request was initiated by the client ap-
plication within a predetermined time period of
the stored message send time; and

updating launch statistics for the client applica-
tion based on the determination,

preferably

wherein updating launch statistics for the client
application comprises:

updating a success rate indicating a likeli-
hood of targeted content delivery to the cli-
ent application as a result of message noti-
fication timing, when the request is deter-
mined to be initiated by the client application
within the predetermined time period.

and/or preferably
wherein updating launch statistics for the client
application comprises:

updating a failure rate indicating a likelihood
that targeted content was not a result of
message notification timing, when the re-
quest is determined not to be initiated by
the client application within the predeter-
mined time period.

7. Asystem fortiming message notifications to optimize

delivery of targeted content to mobile device users,
the system comprising:

a memory having processor-readable instruc-
tions stored therein; and

a processor configured to access the memory
and execute the processor-readable instruc-
tions, which when executed by the processor
configures the processor to perform a plurality
of functions, including functions to:

receive an indication of a message to be
sent for a client application executable at a
mobile device of a user;

request a current geographic location of the
mobile device via a communication network
based on the received indication;

receive the requested current geographic
location of the mobile device;

determine whether the current geographic
location of the mobile device is within a ge-
ographic area associated with a threshold
level of content consumption;

send the message for display to the user at
the mobile device viaa message notification
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interface of an operating system of the mo-
bile device when the current geographic lo-
cation of the mobile device is determined to
be within the geographic area associated
with a threshold level of content consump-
tion; and

add the message to a message queue when
the current geographic location of the mo-
bile device is determined not to be within
the geographic area associated with a
threshold level of content consumption,
wherein the message is to be sent from the
message queue for display to the user at
the mobile device when either a detected
change in the current geographic location
of the mobile device is determined to be
within the geographic area associated with
a threshold level of content consumption
before a predetermined period of time has
elapsed or once the predetermined period
of time is determined to have elapsed.

8. The system of claim 7, wherein the processor is fur-

ther configured to perform functions to:

receive an indication of an updated current ge-
ographic location of the mobile device;
determine whether the updated current geo-
graphic location of the mobile device is within
the geographic area associated with a threshold
level of content consumption; and

provide the message from the message queue
to be displayed for the user within the message
notification view when the updated geographic
location of the mobile device is determined to
be within the geographic area associated with a
threshold level of content consumption.

9. The system of claim 7 or 8, wherein the processor

is configured to perform functions to:

send a request including the current geographic
location of the mobile device to a consumption
tracking server that is configured to determine
whether the current geographic location of the
mobile device corresponds to the geographic ar-
ea associated with a threshold level of content
consumption for delivering targeted content to
be displayed within the content view of the client
application executable at the mobile device;
receive aresponse from the consumption track-
ing server indicating whether or not the current
geographic location of the mobile device is with-
in the geographic area associated with a thresh-
old level of content consumption based on the
determination by the consumption tracking serv-
er; and

determine whether or not the current geographic
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location of the mobile device is within the geo-
graphic area associated with a threshold level
of content consumption on the received re-
sponse.

The system of any one of the claims 7 to 9, wherein
the processor is further configured to:

determine whether or not the current geographic
location of the mobile device is within a geo-
fence associated with targeted content; and
when the current geographic location of the mo-
bile device is determined to be within a geo-
fence associated with targeted content, send
targeted content associated with the geo-fence
for display to the user within the client applica-
tion.

The system of any one of the claims 7 to 10, wherein
the predetermined period of time is based on an ex-
piration time associated with the message that is
added to the message queue, and the message is
sent from the message queue for display to the user
at the mobile device when either the current geo-
graphic location of the mobile device is later deter-
mined to be within the geographic area associated
with a threshold level of content consumption ion be-
fore the expiration time has elapsed or once the ex-
piration time for the message is determined to have
elapsed.

The system of anyone of the claims 7 to 11, wherein
the processor is further configured to perform func-
tions to:

store information identifying a message send
time indicating when the message was sent to
the mobile device

receive anindication of arequestfor the targeted
content initiated by the client application at the
mobile device;

determine whether or not the request was initi-
ated by the client application within a predeter-
mined time period of the stored message send
time; and

update notification statistics for the client appli-
cation based on the determination.

The system of claim 12, wherein the processor is
configured to perform functions to:

update a success rate indicating a likelihood of
targeted content delivery to the client application
as a result of message notification timing, when
the request is determined to be initiated by the
client application within the predetermined time
period.
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14. The system of claim 12 or 13, wherein the processor
is configured to perform functions to:

update a failure rate indicating a likelihood that
delivery of targeted content was not a result of 5
message notification timing, when the request
is determined not to be initiated by the client ap-
plication within the predetermined time period.

15. A computer readable medium storing instructions 70
that, when executed by a computer, cause the com-
puter to perform functions to:

receive an indication of a message to be sent

for a client application executable at a mobile 715
device of a user;

request a current geographic location of the mo-

bile device via a communication network based

on the received indication;

receive the requested current geographic loca- 20
tion of the mobile device;

determine whether or not the current geographic
location of the mobile device is within a geo-
graphic area associated with a threshold level

of content consumption; 25
send the message for display to the user at the
mobile device via a message notification inter-
face of an operating system of the mobile device
when the current geographic location of the mo-

bile device is determined to be within the geo- 30
graphic area associated with a threshold level

of content consumption; and

add the message to a message queue when the
current geographic location of the mobile device

is determined not to be within the geographic 35
area associated with a threshold level of content
consumption, wherein the message is to be sent
from the message queue for display to the user

at the mobile device when either a detected
change in the current geographic location of the 40
mobile device is determined to be within the ge-
ographic area associated with a threshold level

of content consumption before a predetermined
period of time has elapsed or once the prede-
termined period of time is determined to have 45
elapsed.

50
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